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AND CONTROL ~EAR~6T12)315TI(3.!3 ‘, ~,.::.,
~~S. ~. Sjoberg, ~. ~. Crane, and H. H. Hoover

J.N’TROD?JCTI’ON

At the I’~qUestof the Army Air Forces, Air Technical
Service ComMand, flight tents have been made to determine
the fl.ylng”qualities of’a lbug].asA-26B airplane. The
resi!lts of the ,tests of longj-tudinal stability and
control have been reported in Part I (reference 1).
This portion of the report presents the results of the
tests.of lateral and directional stability and control.
Part III will deal with the stalling characteristics and
maximum normal-force coefficient.

Figure 1 shows a three-view drawing of the airplane
and sections of the wing and,ta,ilsur”faces. A description
of the airplane and “several photographs of’“the airplane
have been”presented in reference 1.. The” control sin?faces
were fabrj.c covered. The ailerons were internally
sealed. Rudder and.elev”atorwez;e equipped with rubberized.
canvas seals. Bo’thstabilizer and fin were set parallel
to thethru%t axtg+,$, ,,: ,-. ,. .,,,, ,,.’..’ ..’

Th&.linkage ratids “!betti.ee’nthe “ai’leronsarid tjhe .:
cent-ro~’<wheel and: the’ r@~e~ .an~ ru~~~~ pedals afie , ~~

present~il i.tifigur~sr2 and ~. IM@re.~ shows the .. “
variation or the ail,eroncb~lance’tab “anglewith.’”aileron, ~
angle. The stretch of tli~’’a’i~d~onsygtelllvj~s’”10 Of totdl:.
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ai.lero”nangle per 11 pounds of wheel force. The stretch
of the rudder system between the rudder pedals and the
rudder horn was approximately 1° per 60 pounds of pedal
force.

INSTRtilENTATION.

The instr-u?.?.entationof the ai.rplar~efor flying-
qualities tests has been d.fiscribedin reference 1.
Aileron angles presented in the 1:011 data were measured
at the ailerons. .Ina].1other cases the aileron angles
were measured in the coc’kpitand were subject to error
due to the stre-bchof the system. Rudder and elevator
angles were measured at the surfaces in all cases,

To measure control forces the service wheel was
replaced w“ith one on which strain gages were mounted.
Aileron control forces presented in this report are based
on a wheel diameter of 14 inches to the center of the
grips while the standard wheel for the A-26B is 13 inches
in diameter at the center of the grips. The aileron
forces for a service wheel may be obtained by multiplying

the forces presented in this report by ~,

13

Correct service indicated airspeed as used herein
is defined by the formula

where Vi is in miles per hour, f. is the compressi-
bility correction factor at sea level, and qc fs”the
correct difference “between total and Static pressuties in
inches of water. Static pressure was measured ‘with a
swiveling ‘static head mounted. 1 chord.length ahead of
,and slightly below the right wing tip. The static head
was calibrated by means of a trailing airspeed bomb.
Total”pressure was measured with a shielded total-head ‘
tube. With this system no error is introduced due to
changes in angle of attack or sideslip. A sensitive
airspeed indicator connected to the swivel$ng static
head and the shielded total head was used by the pilot
in making the test flights so that constant airspeeds
could be maintained ‘in yawed flight.

.,
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B. ‘Lateral and Directional .Stability and Control.-.—. ,,:—.,. ,,.,-. ,., ,.. .,,
1-B. Dynamic lateral and directional stability

The control-free lateral oscillation was
investigated in the clean condition using power for level
flight at ‘the speed for maximum L/D, approximately
183 miles per hour. In these tests the controls were
released while the airplane was in a steady sideslip.
Figure 5 presents time histories of the resultin~
oscillations . The oscillations damped to less than one-
half amplitude in one cycle. The requirements of
reference 2 were therefore met. Because of the friction
present in the rudder and ail~ron control systems the
rudder and.aileron did not return to their trim positions.
The airplane remained in a shallow left or right turn
after the oscillation had damped ‘o’~to No short-period
oscillation of’the ailerons occurred in these maneuvers.

No tests were made with the bomb-bay doors
open after the instruments had been installed because
the recorders were located in the bomb bay.

2-B. Static lateral and directional stability,,

1. Sideslip due to aileron deflection - rudder
to overcome adverse aileron yaw

The yawing moment due to aileron deflection
with rudder fixed and the rudder required to over-
come adverse aileron yaw were measured in rolls into
turns and rolls out of turns to determine which
method was the more satisfactory. Time histories
of rolls out of turns are presented in figures 6
and 7, of rolls into turns in figures 8 and 9. A
‘discussion of the two types of maneuvers follows..:

Figures 6 and ~ are time histories of full.
‘ deflection aileron rolls out of 300 left banked
turns_using various amounts of rudder deflection.
These maneuvers were made with the flaps and landing
gear down, engines idling “at 118 miles per hour,
and with the flaps andjlanding gear up, using power
for level flight at 145 miles per hour. The maximum
angle of sideslip attained in either condition with
the rudder fixed is approximately 11° which is well
below the allowable limit of 20° given in reference 2.
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In rudder fixed, full’aileron rolls made from
straight flight at low speeds It was usually not-
possible for the pilot to continue the roll until
the maximum angle of sideslip was reached because
of the excessively banked attitude reached by the
airplane. However, one roll at 120 miles per hour
in the landing condition “was continued until maximum
sideslip angle, 10°, was reached.

In figures 6 and 7 wher’e the aileron and rudder
are fully d.efl.ectedagainst the control stops, the
aileron and rudder forces given include the forces
being exerted against the control stop as well as
the aerodynamic forces. Analysis of the data
indicates that in both the landing condition at
1.I.8miles per hour and in the clean, rated power
condition at 145 miles oer hour, a rudder force
increment of less than 180 pounds and a rudder angle
of approximately 170 will be required to overcome
the yaw due to abrupt full aileron deflection.

The rudder deflection required to overcome yaw
due to ailerons was also measured in rolls into left
and right turns using partial aileron and enough
rudder to overcome the adverse aileron yaw. Figures 8
and 9 are time histories of these maneuvers made at
115 rr!ilesper hour in the wave-off condition and at
138 miles per hour in the clean condition using
power’for level flight. Bolls into turns at low
speed using full aileron deflection and ”coordinated
rudder movement were not made because of the
possibility of entering a snap roll. Analysis of
these data indicates that approximately 190 of rudder
deflection would be required to maintain zero side-
slip in a full deflection aileron roll in both the
wave-off condition at 115 miles per hour and in the
clean, power-for-level-flight condition at 138 miles
per hour. A comparison of the rudder deflections
required to maintain zero sideslip after abrupt full
aileron deflection as measured in rolls into turns
and rolls out of turns shows good agreement; a
rudder deflection of 19° was required in rolls into
tU17hS and 17° in rolls out of’turns.

Ot the two flight maneuvers used in measuring
yaw due to ailerons and rudder required to overcome
adverse aileron yaw, rolling out of a turn proved
to be much more satisfactory than rolling into a
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turn. Rolling out of a turn using full aileron
def’lecti-onsimulates a flight l~aneuverin which the
pilot is required to raise a wing after hitting a
gust . This maneuver is more likely.to be used, than
a Full aileron roll into a turn at the low speeds
under consideration. Rolling out of a turn also has
the advantages previously mentioned of’attain~ng
maximum sideslip angle without reaching an excessively’
banked attitude at low speed and of minimizing the
possibility of stalling in an awkwand position.

2. Sideslip characteristics

The sideslip chs.ratiteristicswere investigated
in gradually increasing sideslips made by slowly
deflecting the rudder while using the ailerons and
elevator to maintain straight flight. The data
from these sicleslipswhich gave measurements of’the
directional stability (variation of rudder angle and
force with sideslip’angle), dihedral effect (variation
“ofaileron angle and force with sideslip angle), ,
pitching moment due to sideslip (variation of
elevator angle and,force with sideslip angle), and
the side-force characteristics (variation of angle
of bank with angle of sidesli,p) are shown in
figures 10 through 14. l?romthe continuous reco”rds
data were plotted at 2-s”econdintervals for the
rated power-clean, gliding, and landing conditions,
and at j-second intervals for the wave-off and
approach conditions. The test conditions and speeds
were as follows:



~

Condition

J

Clean,
rated power

Gliding

Landing

Wave-off

~iPProach—. —

I Position of

4=T%T=-
Power setting at ‘—
6000 to 10,000 ft

.4.1.5in.Hg 2400 rpm up I Iup ~: open

Engines idling up up Closed

I
i DownEngines idling

i
Down

I
Closed

41.5 in.Hg 2400 rpm Down
!

I Dawn I Openi
Illown [ Down ~C1.ose~30 in.Hg 2000 rpm

.——

Oil
cooler

“1~ open

--do--

..dd-_

--do--

--do--
—. —

Speed
(mph)

~igure

10(a)
(b.)
[:].

n(a)
(b)
(c)

i.2(al
‘(b)

13(a)
(b)

14..-

m

(a) Directional stability.- ‘l?hecontrol-fixed d~..rectionalstabil~~: ‘:
was alwaxyspositivejthus s&ti%fying the requirement of reference 2.
curves of rudder position against sideslip angle were nearly linear,for’.
all test conditions.

The rudder-free directional stability was always positive at speeds
specified by reference 2. However,”the-pilot reported “theoccurrence of
rudder-~orce reversal in -a sideslip in the wave-off coriditio.nat approxi- 5
mately 100 miles per hour at large angles of sideslip. ~’

(b) Dihedral effect .- The dihedral pff’ect (variation of aileron ‘
.

angle and force with angle of s~deslip) is shown in figures 8 through ].4. ~’
*“
-P
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Wn,ce,the’ sideslip data were not obtained in steady
sideSU.p’s,”i-6rne‘aileron deflection was used to,nroducb
the very gradual roll ‘and..to’overcome the ro,l’ling
moment due to yawing. Aileron deflections in the
sideslips at 111 and.112 miles per hour were corrected
f’or these effects, The’corrections to the aileron
angles “were negligible .in the sideslips made at
higher speeds. The offset present in some of the
,aileroriforce curves near zero sideslip is believed
to “bedueto the fiiction’in’ the aileron system,
approxiinately tk.pounds. .

,.

The dihedral effect was positive, stick fixed
and stick free, in all flaps-up conditions. At low
speeds with the flaps dawn the stick-fixed dihedral
effect was posj.tive in all cases, but the stick-free
dihedral effect became mabginal at large angles of
sideslip.

At approximately 250 miles per hour in both the
gliding and rated power-clean conditions the effective
dihedral calculated from sideslip data was approxi-
mately 6°. The geometric dihedral of the wing under
no load was 4.50. Since the nacelles are below the
wing,an increase of’effective dihedlval due to wing-
nacelle interference would be expected, ~fotion
pictures oi’the outer portion of the wing taken in
flight showed ‘alarge degree of wing bending which
snoul.dalso increase the effective dihedral.
Figure 15 presents curves of the estimated variation
in wing shape with acceleration which were obtained
from the vertical deflection of the outboard tip of
,the flap and of a point on the aileron trailing edge.
Because of the large degree of win~ bending the value
of effective dihedral calculated from flight side-
‘slipdata was surprisingly small,.

‘ (c) Pitching moment due to sideslip;- This
subject was d~cuss~d under longitudinal control,
reference 1. Changes in elevator force and position
required to overcome the pitching ~noment due to side-
slip were small in all conditions at all speeds.
The requirements of reference 2 w~re easily satisfied.

(d) S~de-force’ characteristics .- The side-force
character~stics (variation of.angle of’bank’with

:angle of sideslip) are shown in.figures 10 through 14.
The requirement that the direction of bank should
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always tiethe ’same as th’edir”ei~i~n”of si”d~slipwas
satisfied in all tligh~ conditiotis at all sPeeds*

,.,.
Lateral and directional Co.n.ti’ol~-~.

1: Rudder to overcome “adver,seaileron,,yaw

The ability of the rudder to overcome the
yawing moment due to full aileron deflection with a
control-force increment of less than 180 pounds has
been discu+~sed,in the section on sideslip due to
aileron deflection (2-B), 1,
,. .:

2. Rudder control,in take-off and”landing

No take-offs or landings were made in a
~Oo crosswind. The rudder control was adequate and
the rudder force was, light for norlnal take-offs and
landings.

3* Single-engine operation

(a) Rudder control with.one engine.inoperative
; and ailer~cantrol in s~==i–p~.- The incrementof

fia~er cofitrol”=e caused by failure of one engine
was determined as specified in reference 2 by
abruptly. closing one throttle while in straight
flight at 115 miles uer hour with the flaps one-half
down, the landing gear down, and the engines o@erating
at f’ullmilitary power. These tests were made by
closing the left throttle only, since loss of the
left engine produces the more severe change in trim.
Time histories of the maneuver are presented in
figure 16. In the first case the pilot attempted
to hold the wings level. In the second the airplane
was banked somewhat”with the idling engine high.
‘The increment of rudder force required to maintain
straight,.flight with-less than 10o of sideslip was
slightly le~s than 18o pounds. The increment of
aileron force in .the.semaneuvers was approximately
20 pounds.

(b) Directional trim characteristics (single-
engine op~ow~igure 17.presents the a=ional
~m characteristl.csforsingle-engine OPeratiOn in
the rated Dower-clean condition in straight flight
with the wings level, It indicates that the airplane
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could be trimmed with the wings level at 2.5° side-
slip with substantially zero rudder and aileron
f’orce.at 140 miles per hour..... .,..,...... ,.. .—

Figure 18 presents the rudder-free directional
trim characteristics for single-engine operation in ‘

For straight flightthe rated power-clean condition. .
at 3.40miles per hour with the left propeller
feathered 11~ of right bank and l~o of right side-
slip were required.

4. Rudder control in dives

With the rudder trim tab set for zero rudder
force at the maximum level-flight speed, the rudder
control force required for trim did not exceed
approximately 20 pounds.from a few miles per hour
above the stall to the maximum permissible diving
speed (425 miles per hour).

5. Power of rudder and aileron trimming tabs

The directional tri~icharacteristics with one
engine inoperative were discussed in the section on
single-engine operation, (3-B) 3(b). For normal
flight with both engines delivering rated power or
idling it was possible to trim the rudder and aileron
forces to zero in any flight condition specified in
reference 2.

6. Rolling moment due to yawing

Rudder kicks were made at 1~0 and 200 miles
per hour in the gliding condition and at 1.40,200
and 32.0miles per hour in the clean, rated-power
condition to determine the amount of roll~ng due to
yawing. In these maneuvers the rudder was abruptly
deflected and held fixed at the deflected position
as the ailerons and elevator were held fixed
throu~hout the maneuver. Time histories of rudder
kicks are shown in figure 19. The maximum sideslip
angle, rolling and yawing velocity, and rudder force
obtained are presented as a function of rudder
deflection in figures 20 and 21. The value of pb/2V
which would be obtained in a rudder kick

{
reduced

b a 180-pound.pedal force was almost 0.0 at
1l!O miles per hol~r, and approximately 0.02 at
320 miles per hour. The pilot did not consider the
rolling due to rudder kicks excessive.
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?. Rudder hinge-moment coefficients

An estimate of’the rudder hinge-moment coef-
dch ~a~

ficients was made from the rudder kick data. — ~
d5

calculated from the first part of the rudder kicks
before the sideslip angle had started to change and

dCh
an approximate value of — was calculated from.

da
the second part of the maneuvers where the rudder
deflection was held constant while the sideslip

dch
developed. In the calculation of —

da
it was

assumed that the change of angle of attack of the
vertical tail was equal to the change in sideslip
arAgle. Correction was made for any slight change of
rudder angle while the sideslip was developing.
Figure 22 presents the variation of Ch with rudder

deflection. ~igure 23 presents the variation of Ch
dch

with change in side:lip angle, — varied from
Je

-0.003 at 0° rudder

rudder deflection.

sideslip to -0.0015

U(J

deflection to -0.001+at 15°
dch

varied from -0.0005 at 0°
Z_
at 15~ of sideslip.

8. Aileron control characteristics

The aileron control characteristics were measured—
in rudder-locked abrupt aileron rolls at various
speeds in the following flight conditions. The
figures which present the data obtained in the
va~ious conditions are also listed.

——
Power i’Flap Landing gear

—.

Level flight Down Down
Engines idling Down Down

Level flight up up

—.
Speed

123
123
150
135
~67
20
25t
304
351
383

Figure

24
25

26



Figure 27 gives ~ime ti.i.storiesof typical.—
, a“iletio”nroll-s. The aileron-roll data were evaluated

to determine the variation.of aileron effectiveness,
pb/’2V, and aileron wheel force with aileron
deflection. Figure, 28, cross-plotted from tb~edata
of figure 26, shows the aileron deflection, aileron
effectiveness, and rolling vel!>city at 10,000 feet
altitude obtainable ‘throuqho’utthe speed range with
an 80-pound wheel force. “r~hefabric cjtStOrt~On ‘f

the upper surface on the left aileron at various
speeds throughout the speed range is shown in
figure 29. The variation of the internal pressure
in the ailerons with speed is shown in figure 30.
The internal pressure in the ailerons was approxi-
mately 1 to 2 percent of the dynamic pressure
below true static pressure.

The aileron control characteristics of the
P.-26Bmay be summarized as follows:

a. The maximum control force and maximum
rolling velocity obtained in abrupt aileron rolls
varied smoothly with aileron deflection throughout
the speed range.

b., The ailerons exhibited no undesirable lag
characteristics and the Tolltng ac~eleratlons were
always.inthe correct directio,n~. ‘ ..+

.. . .,.

c. No rev’ersal o:,Tolling velocity due to
aileron yaw !ever occurredi !,

d. Wi,th,’the flap’s
maximum value of
rolls was dpproxlm~;(~j. >“,
sligfitly.,lessthan 0.2~
.requi.iementthat pb/2V

...
:~koy~~l;power on or off, the
~h’l+~i~,led.in full de.flecti~n

0.0”7in left rolls,and
in right rolls. The
,be eqaal to or 2reater

“than OiO~ with-enginb~ idling; flaps and-landing
g’eardown,at speeds between ‘1.1 and “1.5:times the
stalling speed was not quite satisfied.

The maximum value of pb/2V obtained with
full ~~leron deflection, flaos and landing gear up,
power for level flight, was 0.06j. Full aileron
deflection could be obtained up to approximately
200 miles per hour with an 80-pound control force.’

., If the aileron deflection range were increased to
increase pb/2V the forces would exceed 80 pounds



at 200 m“iles p,erhour. ‘The requirement of reference Z
that pb/2V be at least 0,.07up to 0.7 of the
maximum level-flight speed with’ an 80-polund c~~itr~l
force was not sa’tis.fied.

.f. There was no tendency for the aileron
forces to overbalance.

~e The variation of aileron trirmningforce
with speed is shown to be mall in figure ~1.

As shown by figure 29 the trailing-edge an~le
of the ailerons was greatly reduced in high-speed
flight due to ~abric deflection. Reduction of the
trailing-edge an~l.etends to make the value of W’5

more negative and thereby increases the control
forces. It is thought tloa.timprovement in the
aileron characteristics at high speed could be
obtained by the use of a more rj.gid covering on the
ailerons particularly in the vicinity of the trailing
edge .

dCh
h.. ‘Theaverage value of — for the ailerons,

db
including the effects of rolling, was calculated

d.Cn to
from the aileron roll data. A tendency for —-

db
lncre:j.sesliqhtly with speed W%.Sev~.dentfrom ’’the
results of these c21culations4 At 165 miles per

dCh
hour --5—— was approximately -0.0028 and at

3~0 miles per hour, -0.0031. Because of the
differential in the aileron system, this value

of ~ cannot be interpreted as the value that

woule be measured on an indf.vidual‘aileron, It
provides a measure of the over~al~ degree of aileron
balance obtained with this control system for
comparison with other aileron installations.

COIJCLUSIOIJS

The results of the tests to determine the lateral
and directional stability anclcontrol characteristics of
an A-26B airplane (AAF ISO.41-39120) may be summarized
as followst



MR No. .L5AOf.L 13

,. -1, ~~The -control-free lat.eq,aleand directional
oscillations of the airplane were satisfactorily dampeci.-
The ailerons and elevator did not return to their trim
positions because of friction in the control systems.
The airplane remained in a shallow turn after the
oscillations had damped out.

> The sideslip due to full aileron deflection,
rudde~~fixed at 120 percent of the stalling speed in the
landing and rated power-clean conditions was approximately
half of the 20~ limit of reference 2.

z Control-fixed and control-free directional
stabi~~ty as shown by the variation OS rudder position
and rudder control force with sldeslip angle was
satisfactory at all speeds in all flight conditions.

}+.. The effective dihedral was positive, stick-fixed
and,stick-free, in all flaps-up cond~tions. At low
speeds with flaps down at large a,nglesof sideslip the
stick-free dihedral ef’feetbecame marginal but the stick-
fixed di”hedralwas positive.

5* The side force due to sideslip was always in the
correct directi~n.

6. The rudder control characteristics were
SLltisfo.ctQry in all respects, for overcoming adverse
aileron yaw, for mainia.ining straight ground paths, for
maint(aini.ncstraight flight paths with the wings level
in all.flight conditions at any speed, and for maintaining
straight .fligh.twith less than 10o sideslip during sin~le-
engine operation.

79 The variation of rudder and aileron force with
speed was small and the force could be easily reduced to
zero at any speed by use of the trimming tabs. The
trimming tabs were also suf’ticiently powerful to trim
the airplane for level flight with 2.50 .sideslip during
single-engine operation in the rated ,pG,wer-cleancondition
at 120 percent 02 the stalling speed.

8* The res~onse to abrupt aileron deflection was
satisfactory, but the aileron effectiveness was less than
that specified for an airplane of this class. The
maximum value of pb/2V obtained with full aileron
deflection in the clean condition with power for level
flight was 0.063. Full aileron deflection could be
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obtained up to approximately 200 miles per hour with an
80-pound control force. There was no tendency for the
control forces to overbalance.

Langley Memorial Aeronautical Laboratory
National Advisory Committee for Aeronautics

Langley Field, Vs., January ~, 1945
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(a)Threeviewdrawingof Douglas A-26B airplane.

Figure I.



MR No..L5A04

f
Traltingedge
angle 9“

Section vertical tall 49 inches rrom tip

Section of horizontal tall ~6.~inches rrom airplane center line

NAllONAL AOWSORY

COMMlllEE FORAERO~W

WinS section 352 inches rrom airplane center line

(bl sections through vertical tail, horizontal tail, and
wing at aileron. Douglas A-26B airplane.

Figure 1.
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(a) From left sidesl.ip
?igure 5 - Time historyof the lateral end directional oscillation resulting from

Bud.denrelease of the Oontrolo in a 8teadY sidesli.pin the CrUit3iIIg
maximum raoge condition (full throttle - 1450rpm at 6000ft,flnpa
LJ.u@.fI~~6~airplene.up,lanolinge8rup,cowlclosed,oilCooler# open)Vi=163mph,

mmmmlm m 11 ml 11 I , 1, 1111 ,,.. ... ... . .—.-. ..—
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Figure6 - Time hiatorie e ofrolleoutOf30°leftbankedturnflusingfullnlleron
deflectionaudvartoueamount6Ofrudder.~ginesidling,flapsdown,
landinggeard.mn,Ti=llgmph,DouglasA-26Bairplane.
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(b) Right rolls
rigure 9 - Ooncltied.
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(a)vi=141qlh
Figure 10 - Side*Ii oharacteristioa In the rated power, olean oondltion, (41.5 in.

... 2kKl RPM, flaps up, landlng gear up, oowl flaps+ open, oil .ooler
~ men), Douglas A-26B airplane.

I
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(b) Vi =195 mh
ripe 10- Oontimd.
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(o) Vi =252 @
Figure 10 - Continual.
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Figure 10- boioliiliul: -
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(o) Vi = 254 mph
Figure 11 - Concluded.
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.(a) VI = 112 qh
rigure12 - sidealip oharaoterietica in thelanding oondition (engines

idliag, fla m down, landing gear down, 00W1 flape O1OSO4,
oil OoOler $ open), Douglas A-26B airplane.
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(b) vi -150 mph
~igure 12 - Oonclwl.d.
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(a) V -111 mph
rigure 13 - 1Sides ip oharaoteristicq in the wave-off oondition (41.5 ~. ~,

2400 RPM, flapa down, landing gear down), Douglas A-26B airplano.
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(b) VI ‘153 mph
Tigure 13-Conolwl.d.
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Figure 14- Sideslip oharactoristias in the apploaah condition (~ in. Hg,
2000 RPM, fla s down, landing

7oooler + opan , Vi = 111 mph, ~=$v%::”:i:;ge:lo’~’oil
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%Ltion meowred

of ~heae Stot1”on5
~xOCt deflecf~on

Fioqe 15. Approximate wing bending in straight fl Ight and in a 2 g pull up at
250 miles per hour, D0ugla8 A-26B airplane.
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(a) Wnga level.
Figure.16 - Time history”of ●brupt clomiag of loft throttla whilo “in straigh.

flight at 115 miles per hour with landlng gear dwn, .flapn -half
down, with full military power (51. 5 in. IQ at i?7G0RPX high blower
at 6500 ft.) oowl flape one-helf open; oil ooolmr flaps one-half
open, Douglas A-26B airpleme.
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(b) IdlinE ●ngine high.
#iIJqe 16 - Concluded.



Figure. 17.- Static directional trim characteristics with win& level, lefi
propeller feathered, right engine at normal rated power (41.5 in.
m- 2400 RPM), flaps UP, landing gear UP, right COW1 flaPs oPe%
Douglas A-26B airplane.



r“
—,,{

MI? No. L5A04

Figure 180- Rudder-free static directional trim characteristics with left
propellerfeathered,righteflgi~eatnormalratedpower(41.sin.
%- 2400RPM),flaps.up,landinggearup,rightcowlflapsopen,
L)o~gl~sA-26Bairplane.
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.(a)VI = 140 mph
Figure 19.- Time histories of partial.and nearly full deflection right rudder kicks

with ailerons and elevator fixed in the rated power olean oomiition
(41.5 in. Eg, 2400 rpm, flaps and landing gear’up), Douglas A-26B
airplane.
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(b).Vi = 200 ~h
Figure 19 - Continued.



(c) 320 miles ‘per hour, partialdeflectionrightandleftkiolm.
(Fbrce and rolling velocity not available”for same run.)

Figure 19,- Concluded.
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(c) 320 miles “perhour, pa~tial deflection right and left kiok!.
(Fbrce and rolling velocity not available-forcame run.)

RQure 19.- Conclud6&
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Figure 20.- Variation of maximum mudder force, rolling and ya~img relooity, and
sideslip an le with rudder position in rwider kickm perforxed in the

$gliding con ition (engines idling, flaps up, landing geer up),
Douglas A-26B airplane.
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Figure 21 . Variation of ❑axi- rudder fomce, r~ll~g -d ~aw~g ~elooity, ~d
aideolip angle with rudder pomition @ rudder kicks performed in the
rated power, olean condition (41.5 in. Hg, 2% BFW, flaps up, lending
geu up), Douglas A-26B airplane.
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Figure 22.’-Variation of rudder hinge moment ooeffioient with.fudder deflection
at various speeds with rated power and engines idling in the dean oondi.t,iona
ikxglas A-26B airplane.
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Figure 23.- Variation of rudder hinge moment ooeffioient with angle of
sideslip at””variousspeeds with rated power and engines idling in the
clean conditions,,.,fkxglas A-26B a$@ane.

..
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~igure 24- ‘?ariationof aileron wheel .foroeahd helix angle pb/2V @th change
in total aileron angle in“rolls With the rudder fixed at 123 milee
per hour with flaps and landing gear down and power for level
f1ight, DotiglasA-26B airplane.
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?igure25. VQ?18tlcaOf ●llOrOn Wheel force and helix angle pb/2V with oh-e in
total ●ileron angle in ?0118 with the rudder fixad ●t varioue epeedn,flaps and landing gear ‘do-, ●~inem idling, Douglas A-26B aii’plane.
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Figure 26 - Variation.of aileron wheel force and helix angle pb/2V with change in
total aileron angle in rolls with the rudder fixed at rarious speeds,
flaps and gear.up, power for’level.f1ight or rated power. Douglas
A-26B airplane.
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risurm27- Time history of cileron rolls at 205 MI1OS per hour 10 the oleao
bondition with power for lerel flight (26 in. Rg.at 24CMJrpm, flaps
and laoding gear up), IlouglasA-26B airplane.
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&4 !MuLIMM

Figure 21Y- Variation of helix aogle pb/2V, total ●ileron angle, and rolling
7el@ity at 10,CM2Ofa,etaltitude,.with apeed for an gO pound Wheel
force. Flap and gear up; level flight or rated power, Douglac A-26B.
airplane.
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MO miltM psr how

m milse per hour

Approximatepoint of ●ttaahment

293 miles per hour

No load fabrio tonnion 2.6 lb. Per in.

------- ______
m miles per h-

3S9 miles per hour

Figure29.- I%bric distortion on the upper surfaoe of the left aileron at
various indicated airspeeds in straight flight, Ikmglas A-26B airplane.



Figure 30.,-Variation of internal pressure in the left aileron with speed
in straight flights Douglas A-26B airplane.
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